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A fnciril reflector for use on a cylindrical stnp- 


:he centre of the stnpliqht the shape of the tape being 


:iqht 


20) h is a reflector :32: of substantially parabolic 


selected so thnt direct and refected liaht cooperate to 



shape '31 wr ch clips to one end i22) of the stnpliqht 
the edge of the reflector taper mq to a point i 33 towards 



:ompensale tor brightness roll-off at the end '22) of the 
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Description 

I ho proven! invention 'Ci.ilos to a device for cot - 
meting brightness roll -oil at nn end ol a lamp rind is p<ar- 
!K.-!jl;ir>y directed to such a dovco which gradually cor- 
rects brightness roll-off at an end of h tubular lamp to 
produce a ur itorm illuminatior o' nn imaging field of a 
contact imago sensor (CIS) :yoc -mage camera 

A tubula' M.;Oi csccrt nrro s typically used to i!lu- 
, r mate the ;macme hold o ; a CIS type image camera A 
characteristic ,-:Sso : ia!r c! with n tutelar fluorescent lamp 
o th.Ht the br n jht'-oss output level *\ each end of the lamp 
' ells off GiaduaMv T ms radcr cH -off m brightness out- 
put level at eae k o r xi of the lamn results in a non-uniform 
,iluminalion of the : maoiog field of t r 'C camera 

A known approach in at temp's to produce a uniform 
dummalion of the -maginq fieic is to use a longer lamp 
eo that only me nrvddle Mat portion of the lamp is used 
for illumination A eisa jvantago of using this approach 
if: that a larger amp must be ..scO This results in greater 
power consumption and more heat dissipation Another 
known approach in attem-ots to produce a uniform illu- 
m.nat on of tec magma field s 'o place a reflective plate 
a ong the ongmximal e<teni y the- lamp The use of a 
reflective plate creates a relative y bulky package Ac- 
cordingly this approach is undesirable when a more 
compact package is desired 

It -s tne object of the invention to provide a compact 
oevice to produce a uniform ■ lummation from a striplight 

According 'o the invention there is provided a metal 
reflector device fo r a cvimdncal striplight characterized 
ty a metal reflector of sutsMn'-ally parabolic shape 
which when in pcsihon fits closely around the striplight 
towards one of its ends the edije o> the reflector remote 
from said end 'aper.rg to a comt towards the centre of 
the stnphght the shape of the taper being selected so 
that light reflected Tom the reflector cooperates with 
light direct f."orn the stnphght so as to compensate for 
brightness roll -off at said end of striplight 

The invention will now be described by way of ex- 
ample only witr. reference te 'he accompanying draw- 
ings in whicn - 

Fig 1 is a perspective view of a contact image sen- 
sor (CIS) type .mage camera embodying a device 
constructed >n accordance with the present inven- 
tion 

F>g 2 ir a jgw looking m the direction of arrow A in 
F g 1 and showing only the device constructed in 
accordance .vi'.h the present invention 
Fig 3 is a view taf-en approximately along line 3-3 
\r c ig 3 

Fig 4 is a v.ew taken approximately along line 4-4 
in "ig 3 

Fig 5 15 a g'-:ehical representation of the bugntness 
output love 1 :tong the longitudinal extent of a tubular 
lamp not u> - d the device of Figs 2-4 
Fig 6 :s a or >.[[ hical representation similar to Fig 5 



A2 




. ,rd •.•■;.[• ■■{■. :h,e brightness outp ut lev*' I do eg 'ho 
longitudinal e -tori rj the tubular Inmp using the de- 
vice: of Figs c -4 

F^g 7 .s a view similai to Fig 1 an ~J showing another 
embodiment -d the present invention 
Fig 3 is a viO'W looking in the direction of arrow B in 
Fig 7 and showing only the dev ce constructed in 
accordance with tne present nveotion 
Fig Q is a view taken approx-mately along line Q -° 
10 in -ig 3 arid 

Fia 10 is a view tal-on acp'OX'matoly : -i!onq lire 
1 0- Id in Fig 0 

Referring to Fig 1 a device 3C constructed ir ac- 
f 5 cordanoc with the present invention is embodied in a 
contact image sensor (CIS) type image c-imora "0 The 
came f a 1 0 includes a camera bedy M ard a frame part 
15 located in the inter or of the body 12 ""he frame par; 
1= is fucdly connected tc the body "2 The camera 1 0 
20 further ncludes a longitudinally e<tendm:j imaging field 
14 located at a bottom intend' portion 1 6 :f the body 1 2 
An imaginary scan line 15 is centered aono the Icncji- 
tudma: extent of the maging tield M 

A tubular f'uorescent lamp 2C is disposed within tne 
25 body 1 2 cf the camera 1 0 to provide 'iqhting for an image 
of an cbject (not shown) when is to be fo: used onto the 
imaging field 1 4 The image is focused onto me imaging 
field 14 m a conventional manner using a i-nown lens 
arrangement (also not shown) and therefore will not be 
20 Described The lamp 20 has a 'engitudinal :entra : axis 
23 which extends parallel to the scan line 15 centered 
along *he longitudinal extent of the imaging field 14 The 
longitudinal central a* is 23 lies above the scan line 15 
as shewn m Fig i The lamp 2G has c-pposce Icngitucii- 
35 rial enos 21. 22 and a curved cuter sirface 19 interpos- 
ing the ends 2 1 22 5 mce the ends 2 1 22 aie identical 
only the end 22 of the lamp 20 is describee! in detail 

A rubber insulation pie:e 24 is disposed at the end 
22 of the lamp 20 The insulation p-eco 24 surrounds 
io and covers electrical conductors 26 /vhch arc eiectn- 
cal'y connectabfe with the Hament mot shown) of the 
lamp 20 The conductors 26 are connected to a power 
source (also not shown) which provides electrical power 
to the filament of the lamp 20 It should be noted that 
i5 electrical connectors which interconnect the power 
source and the conductors 26 are not shown f or the pur- 
pose of better illustrating the features of the present in- 
vention 

A device 30 constructed in accordance with the 
50 present invention is se:ured to the frame part 18 of the 
camera 10 as snown in Fig * Referring to Figs 2-4 
the device 30 includes a reflector portion 32 which re- 
flects light from the lamp 20 Tne reflector portion 32 
includes a parabolic body port on 31 ind a pointed pcr- 
55 tion 33 which protects away uom the parabolic bocy por- 
tion 31 The reflector doM on 32 has the shacc of a pen- 
nib as best snown in Ficis nnd 4 which Gradually ta- 
pers away from the end 27 o' 'he lamp, 20 towards the 
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s,r.-tc : : iy a' ore ^ :! 'h? amp _o ,-,-cj socioec 

The device 'JO further mcludcs .i nook pclicn 40 
whrcn connected 'hmugh -in ■ ntereonnoctricj pomon 
42 to :he clip cc-Mon 34 T ho hock cc^oi 40 nc'uoes 
a pair <::•( flat plate pernors 44 46 -.vh'ch are inter c on - 
'■t'Cioc py a f-nt plate pen ion 45 The- c-iato portions 44 
4i, ,-j'q rjrjrnile' 'c oac r imo' ~ n o ^"ioo c late cor t ons 

4 1 i F i c 4 1 which enables ! h e device 30 to ce cennoe led 
to the frame part 13 of the camera *0 The 'Otorcc-nnoc t - 
" v 9 portion 42 p'cvides - smooth tr^nsinc' between 'he 
tint p-ato port-cn 44 and the arcuate cho portion 34 

The material el the device 30 is preferably a pcl- 
ishoe high reflective material such as stainless steel A 
wh to layer at the reflector portion 32 is preferred for d f- 
fuseo reflection Alter rative'v the matenai of the dove e 
30 may be copper Both stainless steel and bc-yllium 
cc peer provide spring ch.iracter.st cs \ oqi/'Cd of the c I e 
pcrtion 34 It 'S contemplated iha' t^c device 30 ce.J'd 
also be molded from plastic with a high sham limit to 
mee' the spring characteristics of the clip portion 34 and 
then orated to provide a high reflective surface gn the 
ret lectoi portion 32 Also the material of the device 30 
has relatively high electr cal conductivity characteristics 
arid .datively high heat conductiv-ty charactenst cs 

Preferably the device 30 is manufactured by f' r st 
taking a oroperly sized flat piece cf material and notch- 
ing out slots at the appropriate locations to form the tab 
35 Sorre material at '.he appropriate locations is then 
cut .-.way to form the pointed port on 33 The spec. tie 
conver }ing profile ol the pointed pel ion 33 depends up- 
on the ciameter of the pamcuiar make of the lamp 20 
with wvhich the device 30 -s .ntendoj to be used 'hco- 
after the material at the appropriate ocaticns ! S rolled 
to. form -he reflector port-on 32 ana the op portion 34 
T he see: the par a bone shape e' the reflector pcrtion 32 
an J th C rpeohc cmvatjro of the cic cctcn 34 dope '"a 

-COn the particular make of the lamp 20 With whicn *no 



co- is i f.?e n-u'ed hr be used 
vVh-o the -eflnctc-r ocmcn 32 md t 
oo m; rC'Hed to form their spec if 'C s 
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Cr'S -4 4c % line ''"'0 tfaf'-'O Cad 1 r* to CCPGC't t h p dCVCO 

30 m "no 'rarne Cart '3 'he o c port «or 34 is then 
sn.- : pp^o on- to 'he cuter surface 1 - o< the lamp 20 to con- 
•^oc ! t k T- device 30 to me o^d 22 of 'ho 'a mo 20 

it >^ouid bo apparent that the clip portion 34 an:J 
'no noon portscn 40 cooperate to pos i ton and align the 

p 1- ; motive to 'he scan -re '5 The clip person 34 
•s c : n--ected to the lamp 20 and tho hook portion 40 'c - 
m'-'s ;s assomcy re at've to the scan Imc i 5 

A'O'^er do. co 5C mc-.o^u -s ■e ,: ec t c r portion 52 
-use c obstructed in acc o-rdar^ce wth the r r esc^\ 'pvop- 
tion ;s 'Cnnected to the O'ther end 21 of the lamp 20 The 
h e \ c e r 0 ' s c cn s t r u c t e d a s a -*n : r r or image c f the devic e 
3C) shewn in F;g 1 -4 Th,s is because of the asymmetry 
of the frame part 1 3 of the camera 1 0 relative to the scan 
line 1 5 

When the devices 30 50 cons ! .ructec n accordance 
•A-ith the present invent «:.n are not installed tc reflect light 
horn the opposite ends 21 22 of the lamp 20 the bright- 
ness output level along 'he scan hnc 15 in the imaging 
'■old 14 -s Graphically depicted m c ig 5 The brightness 
output ovel is uniform m the central portion of tne scan 
line 15 The brightness output level at each end portion 
of the scan line 15 rolls off gradually as shown in Ftg 5 
The brightness output level at each end portion of 'he 
scan line 1 5 "oils off graoually as shown because of the 
br gntness output level of the amp 20 gradually rolling 
off at the opposite ends 21 22 of the lamp 20 

W^O'Mhe devices 30' 50 constructed in accordance 
with the piesent invention are installed (as shown m Fig 
1 .• to reflect light horn the lamp 20 the brightness output 
ievel aienq the scan line 15 in the imagog field 14 is 
graphically depicted o Fig 6 The brightness output lev - 
^m aiong the entire extent of the scan line 15 
the cent mi pcfon and the opposite end per 
> e 5CHn j. r > 0 15 r ho brightness c-u'put level ;s 
long 'he entire extent of the scan tine 1 5 as 
Fig 6 coca use of the pen-nib shape of the 
pcticn 32 of the device 30 and the pen -nit 
'he -of Sector ocben 52 cf the device 50 T rc 
50 "s identical to the epcato'" 

V Cn:y the Ope rat -0-0! O '?-e- 
S 40 SC b°CJ r~ ;joi I 

scecif ; c i 'v mo co-ri - r " ip s h a p ° ~f t K e '.mm "' 
OS.- 's i ;p -iCiua "v ''tTaS'ra -o^c-.m* -' 



Ol IS ur^ 

:-c: .dir- 

'j">ilorm 
snow n 
mfioctc 

-h.aCO 

meat 



Mo - 



-' V i L t 



3 



EP 0 765 071 A2 



■ ■ 'I- i- • : ;! !!:.'•-'".■ ,■;-•[; ,. 0 at the end 22 C I the !amo 
vj :he iiTiCurit .J reflected light at the end 22 of the 
Li r Tip 20 uuacHMHy ,nc.reu:;es -n the direction towards the 
end 22 M the 'rjrnp 20 r his occurs because the area of 
the u fcct'vo surface- 35 inct eases from the pointed por- 
tion : C towards the parabolic body pomon 31 Tlae r osu t 
is t-T greatest bnijhtnc-ss increase near toe end 22 of 
the lr?r p 20 where t"e brightness rol|-c'f is the greates' 
T- is ijracuai increase cf reflected igM at 'he end .22 of 
the i tmo 20 eoopcates with light ! r om the lamp 20 k o 
p'O-v :Je a .j'ufor*^ oi qh'.ness output level at the respec- 
tive * fid eo' l! on cf the scan line 15 as shown in F o 6 
;■ sr'culo be ar-oarem that the qnadualness re- 
flect* d ;<qh' it the -aid 02 o f the lamp 20 depends upon 
the Ececitc taper of the pen-nib so ape of the reflector 
portion 32 cj the device 30 Accorcmglv the specific ta- 
per cf 'he pen-nib shape of the reflector portion 32 can 
be tc:rore d to accommodate a oarticular make of the 
lamp 20 me direc ! 'on of the re'iected hgnt at the end 
22 o- the lamp 20 depends upon the location of the clip 
poitnn 0- and the lo:at-on of the hcokcorton 40 re ative 
tc each ether Acccrdirgiv the specific Iceaticns cf tie 
chp [ ortion 34 ar d the hook pomon 40 relative to each 
o'-ie ! ran to tai ored during the manufacturing process 
tc accommodate a oartcular position of the lamp 20 rel- 
ative to the scan line 1 5 

A number of advantages result bv connecting the 
device 30 to the end 22 o f the lamp 20 as shown -n Fig 
1 One advantage is that the brightness roll— "iff at the 
end 22 ot the lamp 20 is corrected to p r oviae the uniform 
b-ightneso output levei at the respective end portion of 
the scan I ne 15 as she wn in Fig 6 Another advantage 
is that the device 30. when connected to the frame cart 
1 3 o' the camera 10 and to the end 22 of the lamp 20 
acts as a grounding oath tor electrostatic charge on the 
cute; suhace 19 of the lamp 20 This minimizes the 
chance of electrostatic build up which could cause dam- 
age to the lamp 20 Sti i another advantage is tnat the 
device 3C when connected to the frame cart ■& ot the 
camera 10 and to the end 22 of the lamp 20 acts as a 
heat sink to diss cate heat generated by the lamp 20 
This lower heat build up in the lamp 20 and thus increas- 
es the life of the lamp 20 

Further the use of the device 30 takes up a reia- 
* wely small amount of space A relatively compact pack- 
aging of the camera 10 is thereby achieved Also the 
device 20 is cost effective to manufacture and easy to 
store m inventory since there is a minimum number of 
parts 

A second embodiment of the present invention is 
illustrate-:! in Figs 7-10 Since r .he embodiment ot the 
invention illustrated in Figs 7-10 is generally similar to 
the emboaimen: i lustrated in Figs 1 -6 similar numerals 
are utilized to designate similar components the suffix 
letter "a" being associated with the embodiment c-t ^iqs 
7-10 to .-void confusion 

In the embodiment ot Fiqs 7-10 the reflector por- 
tion 32a ot the device 30a hns a conical shape Specif- 



ically the inner arcuate- mfl^riivo OJhnco 35m F q ci -f 
the reflective portion T a of the device 30a has a conical 
shape The paiticular c enical shnpe of the reflector por- 
tion 32 can be desiqne j to accommodate the particular 

r make S 1 lamp to which 'he device 20a will be connected 
When 'he device 30a is concocted to the lamp 20a 
as shown n Fig 7 the conical shape widens towards 
the center of the lamo 20 The amount of light r eflecod 
from the reflec'ive surtace 35a gradually -ncreases tc- 

'0 wards the end 22a ot 'he lamp 20a Since the amount 
ot hart reflected horn 'he reflect ve surface 35a qradu- 
a ly increases !: wards the end 2.2a of the lamp 20a and 
'he br ghtness :.-utpu- the lamn 20a gradually rolls off 
f c wards th-. end 22a of the lamp 2 3a the result =s a uni- 

: 5 term bngh'noss output level at the respective end por- 
•ion ot the car line 1 5a in the san e manner as already 
descrbeJ Hereinabove with regard to the embodiment 
o' Figs i a- 

The device 30a s manufactured usirg the same 
co techniques describees hereinabove with regard tc the 
device 30 :n the embodiment shown in Figs i -6 T he 
device 53'a is constructed as a m rror image cf the de- 
vice 3'0a "he jpcat'on cf the oevices 30a 50a are 
identical 

25 F'om the above description <:■ the invention those 

skilled in the art to which the present invention re.ates 
will perceive improvements changes and modifications 
Such improvements changes and modifications within 
the sMI of the an to which the ore-sent invention relates 

20 are intended to be cove r ec by the appended claims 

Claims 

35 1. A metal mflector device for a cylindrical striplight 
characterised bv a metal reflector (32) of substan- 
tially parabolic shape '31) which when in position 
tits c'osely around the striplight (20) towards one of 
its ends (22 1 the cage cf the reflector (32) remote 

40 from said end <2c ■ taper-nc to a point ( 33 « towards 

the centre of the striplight (20) the shape of the *.a- 
per Doing selected so that ! ight reflected from the 
reflector (32) cooperates with light direct from the 
striplight (20) so as to compensate for brightness 

45 roll-of1 at said end (22) of the striplight 

2. A metal reflector device according to claim i char- 
acterized ty conductive clip means (34) connected 
to the -effector '32) at its edge remote from the pemt 

SO ( 3.3) and operab e tc clip "he reflector '32- to the 

stnc light >20) 

3. A metal reflecto-r device accordinq to claim 2 char- 
acterized by a hcok poition '40) connected tc the 

55 clip means ( 34) and operable to connect the reflec- 

tor to a metal support frame 1 1 9 i whereby electro- 
static charoe on 
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(57) A metal reflector for use on a cylindrical stnp- 
.r^t ^20; ftrts a 'cfloctcr ( 32 j of substantially parabolic 
rf-npe (31 i which chps to one end '22 - of the stnphqht 
^ edged 'he ro f, cr'or :aponnq to ri pom! >33' towards 



the centre of the stnphqht the shape of the tape bema 
selected so 'r.n\ direct and reflected light cooperate to 
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stnphqht 
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